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PURPOSE: To make it possible to form a self-alignment type thin film transistor 
having superior electrical characteristics on a large-area insulating substrate 
by a method wherein after a gate electrode is etched in the longitudinal direc- 
tion of the channel of the transistor, a laser beam is emitted from a direction 
in which the thin film transistor is formed on the substrate to activate an im- 
purity and the like. 

CONSTITUTION:- A silicon layer PCS is formed on an insulating substrate GL 
and after the layer PCS is patterned, an insulating thin film GI is formed and 
a gate electrode GE is formed on the film GI. Then, an impurity IP is implanted 
into the layer PCS through the thin film GI by a bucket type mass non- 
separation type ion implantation device. Then, the side surfaces of the electrode 
GE are etched in the longitudinal direction of a channel of a thin film transistor. 
After that, the impurity is activated by emitting a laser beam LA from a direc- 
tion in which the thin film transistor is formed on the substrate GL. 
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PURPOSE: To enhance through-put of annealing and improve yield by a method 
wherein a channel layer and source* drain regions are annealed at the same 
time. 

CONSTITUTION: A semiconductor layer 12 is formed on the top of an ultraviolet 
ray transmitting substrate 11 in a first process. In succession, an active layer 
17, a source 'drain 15, and a drain region 16 are provided on a semiconductor 
layer 12 for the formation of a thin film transistor 18. Thereafter, the semicon- 
ductor layer 12 is irradiated with excimer laser rays 30 from the ultraviolet 
ray transmitting substrate 11 side in a second process to anneal , the source 
region 15, the drain region 16, and the active layer 17 provided to the semicon- 
ductor layer 12. 
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A: first process, B: second process 
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PURPOSE: To provide a MESFET which is high in gm and low in source-drain 
resistance corresponding to its usage by a method wherein the electrical active 
region of a MESFET is formed through the diffusion of sulfur. 

CONSTITUTION: After a mask 5 is formed, a semi -insulating GaAs substrate 
1 is dipped into *an ammonium sulfide solution and cleaned with methanol, 
and then an anneal protective film is formed and annealed, whereby an N-type 
region 6 where sulfur is diffused is formed. The annealing process concerned 
is carried out through an annealing electric oven or an annealing lamp. There- 
fore, depending on annealing conditions, carriers are kept flat deep in profile 
or high in concentration at the surface of region 6 and sharp in concentration 
gradient at its base. In the former case, a FET high in gate breakdown strength 
can be obtained, and in the latter case, a FET of high in gm or low in 
source -drain resistance can be obtained. 
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1: semi -insula ting GaAs substrate, 2: N*-type injected region, 
3: resist, 4: sulfur-containing thin film, 6: N-type region 
(sulfur diffusion region), 8: source electrode, 9 : drain electrode. 
10: gate electrode. 1 1: element protective 
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(54) MANUFACTURE OF THIN FILM TRANSISTOR 

(57)Abstract 

PURPOSE: To make it possible to form a self-alignment type 
thin film transistor having superior electrical characteristics on 
a large-area insulating substrate by a method wherein after a 
gate electrode is etched in the longitudinal direction of the 
channel of the transistor, a laser beam is emitted from a 
direction in which the thin film transistor is formed on the 
substrate to activate an impurity and the like. 
CONSTITUTION: A silicon layer PCS is formed on an insulating 
substrate GL and after the layer PCS is patterned, an insulating 
thin film GI is formed and a gate electrode GE is formed on the 
film GL Then, an impurity IP is implanted into the layer PCS 
through the thin film GI by a bucket type mass non- separation 
type ion implantation device. Then, the side surfaces of the 
electrode GE are etched in the longitudinal direction of a 
channel of a thin film transistor. After that the impurity is 
activated by emitting a laser beam LA from a direction in which 
the thin film transistor is formed on the substrate GL 
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